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Bropan Mex LynapojiHan Kondiepentu A/CONF/15/ /2205 o
Opranusauus O6wefiMHenHbX HawWA USSR ‘
0 NPHMEHEHHID ATOMHOR SHEPrHM ORIGINAL:RUSSTIAN

B MHPHRIX LLeNAX

He nopnomut oraawenuio A0 opMuKasekoro cooSuiéHHA Ha Hondeperuwn

. ONPEJEJFHIE ['A300PASHIX IPYMECEA B KOHCTPYKIT-
OHHHX ¥ JPYTUX MATEPUAJAX

3.M. TYPOBIEBA u H.O.JATBILCBA

BBegenHne

Hanwume rasoB B MeTamnax OKa 3HBAET CymecTBeHHOe BJHAA~
HIe Ha UX usM4ecKkMe M MeXaHHUECKUE CBOMCTBA. B 8aBHCUMOC™H
OT rasocolepzaHui WSMEHAOTCA TaKMe CBOJICTBA KaR BJEKTPONPO-
BOJHOCTH, BHYIDeHEee TpeHMe, IJacCTUYeCitUe XaparTepUCTURHE,
Tepuo ~ 9[C, MAPHNTHAH OPOHUNAEMOCTDH I Ip. Kpomse Toro, Ha-
JIuuge r'as0B BHSHBaeT DAL HedexToB IIpH IPOMSBOLCTBE X o0parnoTe
Ke eTalloB.
Qs Toro, uUTOGH NOAYUYUTH METANIH ¥ CINIABH HOBHEEHHOTO
KayecTBa HeOOXOJUMO paspaGoTaTh METONH KOHTDOJA COoJepRaHug
. B HUX r'a3000paSHHX npuueceit, ['asaMu B MeTaliaX HaBHBAWTCH
_ conepzamuecs B Jo6oit dopye sieMeHTH /BOZIOPOK, RUCJIOPOZ,a30%,
o0pasylolie B OOHYHHX YCJOBHAX ra’ooCpasHHe MPOCTHE BemecTsa.
AonycTumoe colepsauMe Ia30B B MeTAJIaX B 6O0JbIEHCTHE cIyuaeB
He LOJRHO IIPEBHmMAaTh 102 - 10”4%. IloaToMy UyBCTBUTEIBHOCTE
HIpUMEHAEMHX MeTOZLOB JOJEHA COOTBETCTBOBAThL 3TOIl BEIHUMHE.,
Haubonee yHUBepcanbHHM MeTONoOM LI ST0i ILjeJd SABISETCH MeTOJ
— BaryyM-IIaBJCHAA B DaBJUUHHX eI'0 BapUaHT4X, yCIEX KOTOpOIo
BO-MHOI'OM BaBUCMT OT MCIIONbL3yeMO} anmapaTypH.

[Inu6op cucTemy IHCTUTYTa DPEOXUMUE U aHaJUTHUecrol
XUMIM OJIF OIIpefelleHUs rasoB B MeTallnax

— B HHCTHTyTE reOXEMHY ¥ BHAIMTHICCKO] XHMMN un,B. 1, Bep-
Hageroro AH CCCP cROHCTDYMpOBaH M MBrOTOBAEH annapaTr, KOTO--
PHIl T08BOJIAET ONpeJelaTh rasco0pa3HHe IPUMECH B MeTalIaxX Me-
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TOLOM BaRyyM—IUIABICHMWA B DABIMYHEHX ero BapumaHTax /1/. Bia-
rofaps MaloOMy I'a300TLeNeHUK IpiCopa IIPU XOJIOCTOM Xole /X0-
pocras mompaska = 0,01 Mx sa 15 wmui. mpu 1800%/, Bosmoz-
HOCTAM IIOJNIyUeHUS TeMIlepaTyp Bumé 2000° u OlpelleIeHHA MalhxX
KOIMYCCTB 9KCTParipORaHHHX I'asoB, Ha IIPUOOpPEe BOSMOEHO aHANK-
SUpoBaTh BCe METat, K XOTOpHM IIpUNEHUM MEeTOX BaKyyM-IJIaB-—
JEeHUS « quCTBMTeJIBHOCTb OOpelei€Hui COCTaBIsgeT NJIA KUCIODO-
Oa u asora 107 -~ 10~ "7, ,u;m BoZOpoga 1. 10’4,0. O6muit BILL
npuéopa U300pa®eH Ha puc. 1, DPMHIMIMANLHAS CXema Ha puc. 2.

[lpu6op mossorger IIpOBO,E.I/I'l‘b IIaBJIGHIE &HAJUBUPYyeMOro
MeTaJijla B BAKYYMHOM Ieuld C UHIYRIIMOHHHM HarpeBOM WM B eyl
CONPOTHUBJIEHUT IPM HEIIPepaBHON OTKauke BHILMAOUNXCA I'as0B,
cofupark U 8HAIMSUPOBATH BHIEICHHHe I'a8H, AHAIM3 T'asoB Ipo-
BOOUTCA OTJeJIeHHel BOJAOPOLAa Uepe3 NakialueBH (UIbTD, OKUC—
nenrew COxo COZ, KOHIeHcaluell nocraefHed UIOKMM aS30TOM L OIl-
PefeJieHlleM as0Ta II0 OCTaTOUHOMY IHaBleHuw, llcIonp30Bapue Iajg-
nafueBoro ¢uibTpa NJAA ONpeleleHUsi BOLOPOJa IIO3SBOJIAET U3Ce-
%a8Th IIDUMEHEHUR MUPKYJIAIUMOHHHX CLICTeM, UYTO BHAUMTENIELHO yII -
pomaeT KOHCTIDYRI[MO X yMeHbHaeT BPeMi aHalInsa.

B mpudope mpeLycMOTDEHE IHPMCNOCOCJEHAA LI 8arpysku
00pa3I1I0B 0e3 HApYUeHUd BaKyyMa B CHCTEMe, a TakKxe 06pasLoB,
HaXOLsAWMZCA B UBOMMPOBAHHOW aTvocdepe, Ged UEro HEBOBMOXHO
NpoBeeHre aHalIM3a PEeaKUMOHHO CIIOCOGHHX MeTaJlIo0B. OCHOBHHMA
UacTAMN NpHopa fABILOTCA: BakyyMHAad MeUb ¢ WUHIYKIMOHHHM Ha-
rpeBOM /MM 1I€Ub COmpOTUBIEEHMI/ , 8arpysou€oe YcTpoiiCcTBO,Ba-
ryynHad cucrema ¢ Hacocavu [PH-SO u BH-461, TpySra c OKwuCEhiO
vemn JI w0 , masnanwesuli gunsrp II, maHoMeTpH M-1, N-2, noBymEd.

HJ1f OTRAURM cUCTeMH INpuneHseTcs (hOPBAKYYMHEM HAcOC T~
na BH—461. Iuddysuonmmil pTyTHH Hacoc Tuma JPH-50 cayzuT g
CO3LaHNUA BO BCeil CUCTeMe BHCOKOI'O BakyyMa, a Takxe JJIA He-
PERaUKHU SKCTPATUpOBAHINX ['@30B M3 [eUM B QHAJJUTUUECKUl OGHAM.
Heo0xommio oTnNeTHTb, UTO BO BCEX JPyIrUX arnapaTax npuMeHsaeT-—
CA HECHOJIBKO BLICOKOBAKYYMHBIX HACOCOB, UTO0 YCIOZHFSET KOHCT -
PYRIUIO aInapaTa.

Anaymmuueckull ofbenM pasen 700 MI; B HEI'O BXOLAT: Coe-
JuHATeNbHEe TPYORH, MaHoueTpH /M-1, i—~2/ u dopsaryyuHas
Jacrk PIyTHOr'O Hacoca. lManomerp llar-lleona mosBoifeT UBNEPATL
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IaBJIeHMA OT 10° 5o 2-3 ¥ pr.cT, ManomeTp /M-2/ mpencraB-—
raeTccoloit damny JI-2, xoTopaf CIYEMT VIS HaGJaoJeHUS 33 XO-
JoM IIpolecca BHIOENeHAA Ia30B, KOH4eHCALUM UX B JOBYMEE U
T.J. Kpove Toro, K aHaJuUTUUeCKOM) 00beMy IpUCOeIUHAeTCA Ial-~
nagueBHlt puabtp /I/ m TpySra ¢ omucko vemu /JI 6ud / . Namma-
OUeBHIA QUIBTp IpefcraBidesr COO0M TPYyOKRy M3 najiaind JuaneT-
poy 2,5 - 3,0 MM u creHramu TommuHok 0,15 - 0,20 MM, sama-
fIHHY10 ¢ OLHOTO KOHIQ; HArpeBaHHe NajIaflieBoil TpyGKA ocyueCT-
BIAeTCH BOJbYpPaMOBOll CIIMpaiblb, IIOfAa¥Ya TOKAa K KOTOPOH Ipou 3-
BOIUTCS Yepes MOJMOLeHOBHe BHal. lemnepaTypa HarpeBa nalig-
miesoro ¢uiabTpa 600-700°, Orxaura BOZOPOIa uepes QUIBTP OPo-
UBBONUTCA PTYTHHM HacoOcCoOM,

B mpy6re c omuchbio memum /JI tuo / ORUCH YIriepoja OKMC~-
afeTcs OO0 IBYOKMCH, KOTOpad BHMODARMBAETCS B JOBYHKE C KL~
vy asoroM /JA-3/. JloBymra /JI-5/, npucoelHeHHAS K YCTaHOBRE
Ha muauade, CAYsUT NI COOUpAHUA KOHLEHCUDYONMXCA IasoB U8 JIO-
pynxu /J-4/. K sToMy mumby MOEeT NPHCOELMHATHCA TaKEe JOBYI-
K@ C I'PaHYyJIMPOBAHHHM yIVeM JJf COOUDAHUA HEKOHISHCUPOBAHHHX -
rasoB. JoBymra C co6paHHHMM rasaMi HepeHOCUTCH Ha ApYyroi
npuoop, IAe CIeRTpalbHEN MeTOLOM OIpelefsercd COCTaB JHTUX
rasoB.

3arpy30uHOe yeTpoiicTBO /puc. 3/ Mo3BoageT BBOLUTH OG-
DPasiH B BaRYYMHYW IleYb, He Hapymad B lociIelHel Bakyyma: oG-
paser] 3arpysaeTcCs uepe3 OTBEpCTHE B JIOESURY, BHAAHHYO B PO~
6ry xpaHa, 1 mocJe NoBopora HpoOx: Ha 120° us KpaHa OTRaUU-
BaeTCA BO3AyX. [Ipy moBoOpoTe HpOCEKA eme Ha 120° OTBEpCIUe
eé coBMeljaeTcd C HanpaBifpleidl TPYOxo# 8aIpy30UHOIO YCTPOji—
cTBa M o0pasel manaeT B TUrElb.

KpaH, onucapHo#f ROHCTDYRIMM, 63 LOIOJHMTEILHOI'O0 0T —
BepcTHUH B Myjpre, MOxeT OHTHL MCHOOJLB0BAH IJf SarpysrH o0pa 3-
10B, XPAaHAMUXCH B BaMMUTHOE aTMocdepe /puc. 4/. B sTom ciy—
9ae B HampasJdomyo IPYORy 4 BCTaBIAETCSH npo6xa 3, B KOTOPOI
yXpelJieHs TpyORa C N0xeuroil Ha koHie. [loBopoTOM IDPOOKU MOX-
HO OTCOENUHNTL BaKyyMHYW Ieub OT 31TMOCcfepH OpU OTCYTCTBUAE
xpaHa . [lociie NpucoeMHEHNA KpaHa | K IeUWM U OTKAUKM BOSOY -
Xa M3 COoeJUHUTSJIBHO] TPYOKM 2 C IIOMOmMBH KpaHa O, IPOOKa Kpa-
Ha 1 mosopauuBaeTci OTBepcTUEM BHUB, a Opofra 3 OTBEpCTUEM
BBEpX, U mpofa mHmomnajaeT B JOEEUKY. [Ipy HOBOpOTe HPOOKH 3
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mpo6a U3 JOKeURM IajaeT B TUTEJIb,

Ilpy paGore ¢ maiHMU OOpas3IaMy MOMUMO OMMUCAHHHX yCT-
POICTB NOKHO IIONb30BATLCS Barpys0YHHM BMEEBUKOM /puc. 5/: 06-
pa 8UH SaRJaIHBAPTCA B DadIMYHHE CEeKLUUM SMeeBUKa U IIpY Bpaime-
HAU er'0 NoCleloBaTelNbHO IaJaoT -B THIEJb,

i mpoBeleHMA CEpPUIHHX aHAIN30B MOXHO II0JbS0BATHCA
38 [Py BOUHHM YCTpPONCTBOM #XHOINO TUIE, MPUMEHFEMHM JDYTUMI aB-
TOpaMA. B 2TOM Clydae Iepes OKOHUATEJBHOE cOOpKOIX BaKyyMHOI
neur oCpasiLH 3arpyxapTCA B CTEKJIAHHY TPYOKY, OKaHUUMBAWLYIO-
¢ npoCkofi. OGpasum cOpacHBaWTCH B TUrENb IIPM NOMONY MaIHU-
Ta U XEIeBHOI'O TOJKAUA. MeTalJH B BULE NOPONKA WK UYelyeR
IpeIBapuTesIbHO NPeCcCybTCHd B HeOOIbIUe OpUKEeTH, OT KOTODHX
OTKAIHBALTCA KYCKU TpeGyeMOoro Beca.

BaryywHas meub ¢ MHIYRUMOHHHM HAIPEBOM IIpefCTaBlieHa
Ha puc. 6. OHa uBroTOBIEHA U8 KBapUeBOi TPYOKM LUameTpoM
o0 wv u mmumoi 200 wmm, Iepexonsuel B TpySRY uametrpoM 30 MM
1 pmHof 3CO0Mi. Ileus M coemUHMTelNbHH WIND OXJaxJanTCH IpO-
TOUHO} BoLoii. IlpuMenAnuch JBa Tula IpaduTOBHX Turiei /A -

a, = 18 MM, dg =12 MM; h =97 MM u B - dg =14 wy;

a, = 8 MM; h = 44 MM/, KOTOpHe IOMEWATCA B KBADIIEBHI
sawuTHNl sxpaH / dg = 27 mM; a; =24 ¥4; b =160 w/,
AHOM KOTOPOI'O ABIfETCH IPULIUPOBAHHAA KBapueBas NpolKa. Nex-
Ay °KpaHOM U TUINIeM 3aCHIaeTCd MeJKMiZ IpaduTOBHIt IOPOMOK
/100 mer/. 9rpaH mogBemMBAETCH HAa MOMUGIEHOBOJ NPOBOJICKE X
Ja TYRHHOMY KOJBLY, KOTOpOe yKpemJsercs Ha Topue miupa. Hemoin-
8OBaHUEe KBapIEBOI'O SKpaHa BMECTO IpadMTOBOTIO NpUMEHAENOrO
IPYTUMU aBTOpamMH, IMOBBOJIAET 3HAUUTEIBHO YMEHBMUTL KOJMUYECT-—
BO rasoOB, BHIENAONUXCA IIPU X0.LOCTOM OIHTE, UTO O0eCIeurBaeT
BLICOKYI0O UyBCTBUTEABHOCTE ONpeleJseHMi I'a30B B MeTaliax. TeM-—
lepartypa U3MepAeTCA ONTUUECKNUM IUPOMEeTPOM Uepe3s INIOCKOe cTe-
KISHHOE ORHO, KOTOpOe 3auiunaeTcs 0T HalOHIEeHHUSA CTalbHOI 33—
CIOHKOI, yHpaBifeMoil MarHuToM. [lng HarpeBaHUA TUIIA MUCIOIb-
8y€eTCc BHCOROUACTOTHH{ I'eHepaTop MBI-1 MmomHOCTEO 13 KBT,

Ilpy ompeneneHUN I'a30B B JIEIKONIABEAX MeTaiaX BMECTO
eyl ¢ UHOYRIWOHHHM Har'DEFOM MOMeT HCIOJb30BaTLCA IeUb co-—
Ip OTUBJIeHMS . HUBKasA XOJNOCTas MOIpaBka B BTOM cJyuae ofecoe-—
wiBaeTCA NpUMEHEHEUEeM MOJUCNEeHOBOIO TUIIA UaM rpaduTOBOro THU-

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0 ;



Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0

|

-5 -
g MaJHX pasMepoB, TOK K TUINID HOLBOIUTCA Uepes OXJIAELEe-
MHe 9IeRTpoiH. [luTanue meum ocyumecTBIseTCA Uepes NOHAZAD-
mH TpaHCPopMaTOp,B NEePBHUHYD OGMOTRY KOTODPOrO BRIDUEH BE-
PUarop HanpaxeHMA. [leub CONDOTMBIEHUA COCTOMT U8 ILIUTH,BJ6-
RTDPOKOB /puc.?/ M KBApIEBOrO ROJINAKA C 8aIpy3OUHHM yCTpOit~
cTBoM /puc.8/. Ilmra HaroroBIgeTca US KpacHO® MeIm,BHYTDH
ILINTH AMEEeTCA IIONOCTh IS BONAHOI'O OXJIAxJeHWA. B mIMTY Bme-
SIEH JaTyHHEHEe MTYLEepH HJIA BBOJA ¥ BHBOXA BOOH. B mmmTe BH-
TaUNBAOTCA TPM KOHYCHHX OTBEpCTHA: WBa M 3JEKTPOLOB M
TpeThe Luf miuda,CoelUHANNEero HeUb C BakyyMHOR cucTeMol.
[ToBepXHOCTh MIUTH THATENBHO HPUTUPAETCA HA IIOCROCTH. Die-
ETPONH NpelCTaBJADT COCO# BaRPHTHE C BePXHEI'0 KOHIA TDYORH,
BHTOYEHHHE U8 [eJbHHX KYCKOB MeIW; BHYTpb STUX TpyGOK BIau-
BapIcd JaTYHHEHE TPYORE MEHBNEI'0 NuaMeTpa, Tak UTO MExELY
BHeMHei#l U BHYTDeHHe#t TpyOraMum ofpasyercd 83asop B 2-3 MM I
QUPRYIANUA BOJH. SNEKTPONH YKPEIADTCA B KOHWUECRUX OTBEp-
CTUAX IINIH,OpPHYEM B KauecTBe MSOIATOPOB CIYEAT KOHYCHHE
KBapleBHEe BTYNRU. [loBEpXHOCTH KOHYCOB 3JeRTDOJIOB,KRBapIeBHX
BTYIOK M IIUTH THaTeAbHO NpUINUPOBHBALTCE U Hepex COOpRO
CMmasHBapTcAd muUIlerHoM. Ha BepxHell wacTu sIeRTpPONOB MMeeTCs
Hapesra JJIA KPEeNJIEENA HarpesaTels TUINII NPHE IIOMONM HUREIE~
BEX IMaer # maic.

Kosnar usroropnsercda ms NIaBIeHOro0 KBapma. Ero BHyT-
DPEHHEME IWaMeTp NOIZeH OHTL He MeHee 80 wM., B HuzHeft yacTH
ROJNara nyeercd uaHel mupuHoR 10-15MM, mpmmaMdoBaHHHE Ha
ONOCROCTE, B BepxHel YacT KoJmara HMeeTcd CHenuaibHOE IpH-
crioco6GeHne ¢ cHILPOHOM, B KOTOpOM SakpeniIseTcs NOAUGZeHO-
Bas NpoBoioka. Ha RoHIe sToft NMpPOBOJNORM NOZBEMEHa KPHIKA THI-
af U,KpoMe TOI'0,IOpPOBOJIORA MCIONb3yeTCA LIA pPAa3JMUEHX MaHM-
nynagAk BEYTpH KOINAKa B Oporecce 8arpyskM. [Ipy OOMOME mIM-
¢a, uMeomero BOLAHOE OXJAaxfeHME, CAILPOHHOE IPUCIOCOGHEHHe
COeIUHAEeTCA ¢ KOJNaroM. Koamar uMee? OTPOCTOR, KOTODHE BO
Bpeyd OpOBeJeHMA aHANMBOB MOXET NOrpyzaThcs B cocyrn Joapa ¢
EUIOKEM 4S0TOM.

lpuveHeEme MeTOlNa BARYYM-INSBICHAS B PaSIMUEHX BapAaHETAX
QIS OonpenelIeHHfA rasSOoB B MeTalnax Ha npudope [HcTuryTa
MeOXVIMAN ¥ QHAJIUTHUYECRON XMUMuM

IIp aipefenesu rasoB MeTOLOM BaRYyM~IINaBJICHIA IPOUS~

BOLUTCA MNJI8BJICHEEM MeTalla B rpaddToOBOM THUIJIE C xeleSHOM

/.
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UJM ONaTHHOBOX BaHHOR, C KpYNHHM IpadlTOBHM IIOPOMKOM HIU B

rpaduToOBHX KalcyJaX. Brlensouuecs IasH HEIPEPHBHO OTKaulBa-
OTCHA U3 DeuHd U colupaTcd LIfd aHaIu3a.

AHanus ¢ mpuUMeHeHNeM I'paQUTOBOIO NOPOMKAa UJIM Hemocpem-
CTBEHHO B I'DadMTOBONM TUIJIE UCIOJL3yeTCd B Tex caydafx, Korga
[IpOIlEeCCH KapOoumoo0pasoBaHusd CYUeCTBEHHO ylydlapT YCJOBUA
BKCTpAaKIMI, 4 Taxxe, KOILE8 B xelle3HOI BaHHe o0pa3yeTcd NeHa
M He obeclieuMBaeTCd HUSKAafg YHOPYroCTh lapa JeTyuero KOMIO-
HeHTa, [[puMeHeHMe ero MOxXET GHTh OI'DaHMUEHO U3~-338 OOpPas3oBa-
HUSL Ha NOBEPXHOCTU aHAlIUSHpyeMOro MeTalula KODKH xKapouia,
IpensaTCIBYoOmell IICIHOMY BHIEIEHMO I'a30B.

llupoxoe pacnpocTpaHeRrie BEHHH M3 PACIJIaBIEHHOTO Xeje-
8a oO0bicHAeTcs TeM, UYTO MHOIWE TYyroIjiaBkle MeTaJUIH O0pasyoT
9BTEeKINUYECKIe CIIJIaBH C #eJIe30M, a 3TO I[03BOJAET HNPOBOLUTH
qHaIM8 OpM TemIepaTypax mopsika 1600-1800°C, T.e. ropasmo
"HAEE TenIeparypH IJIaBJIeHUSA aHAJUSUDYEMHX MeTajaoB. Kpome To-
ro, B #e€Ie3HOl BaHHe, B KOTOPOIl I'paT HaXOJUTCA BO B3BEMEH-
HOM COCTOSHUM, BOCCTAHOBJEHWUE MHOI'MX OKUCJIOR B 3HAUUTEJbHOI
Mepe o6rerdaeTcs . Eme GoabmmM IpeuMyLieCTBOM oGrafaeT IaTh-
HOBafA BaHHA BBUOY CoOJiee HUSKOI'O JaBJEHUA €€ Napob U MeHbuell
pacTBOpUNOCTY B Hell yriepoma. llnaTuHa NMoieT OHTH BOCCTEHOB-
leHa ¢ moTepei menee 10%.

CnpelleneHre KOMMUECTBEHHOTO COJEpiaHUA IaS0oB B METAJ-
JlaX COCTOUT U3 CleLynliUX OCHOBHLX OT8IIOB: OGe3raglBaHUA TdAI-
Jis, NpOBeNeHHs XOJIOCTOI'0 OmHTa, 3arpy3kl olpasya U NOpoBele-—
HUS omHTa Cc o6pas3loM. I'pafuToBH{l TUTreJb o0e3ragiBaeTcs IO
Tex Iop, MOKa KOJUUECTBO I'a30B XOJOCTOIO OIHTA He JyLeT CO-
cTaBiATh NpuomusuTensHo 0,025 nr sa 15 muH. [lo Mmepe yveHb~-
meHUd KOJMUEecTBa BHJeIdOWEXCA I[asoB TenlepaTypa TUlJIA [NOBHIE-
erca or 1000°% go 2100-2200°C, TenmepaTypy HeoGXOJUMO MOBH-
maTh IIOCTEIIEHHO, UTOOH He GHJIO BHOpOCA WMEeIKOIo rpaduiToBOTO
| [IOpOMKa U3-33 OYpPHOI'0 BHIEJEHNUS U3 HEro I'a30B. lIlpd paloueil
TenllepaType 160C° IJd o0e3raxiBaHUA THIMNIA HeoOXOQUNMO £~-3 Ua-
ca, Ipx 1800° Hecxkoabko Gonbme. B clydyae NpUMEHEHUsS BaHHH
BBOIUTCS JOTIOIHUTEJEHOE 3BEHO — 06e3razuBaHNe MaTepUala BaH-
HH, KOTOpOe [JONiHO IIPOBONUTLCA IIOCHe JerasamuuM Turiasg. 00es—
raguBaTh EeJie30 Oojiee |1 Yaca He DeKOMGHIYeTCA BCIeLCTBUE OC-
Pa30BaHUf H& NOBEPXHOCTU pacIlIaBlIeHHOI'0 xelieda TBepLol NJIeH-

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0



L

Approved For Release 2009/08/19 : CIA-RDP88-OO904ROOO‘IOO12035-0

KU pacTBOpa yMICPOLd B ;xegeee, nOoTOpasg LemaeT oJpasyy mor -
pyiaThcH B @weleso, l[erasaiud KpynHOIo I'papUTOBOI'C NOPOMKa
NpPOMBBOIUTCA ONHOBpelieHHO C Jerasaliefi TUIJL.

AKanums oKC TparMpoBaLLEX [asoB Ha unpudope MhHcruTyTa
PeOXUMUY [ aHAJIMTHYEC KOoh. XMMUU [IpPOMBBOLUTCA cJielyomum o0pa-
30YN: IOCcJe Balepa CYyLiLapHOI'O HABJCHUA BLITENMUBIIIXCS IasoB K
auLANINTAUEeCKONY OCpeny 6¢3 (OpBaKyYuHON YacT¥ PTYTHOI'O Ha-
coca MOJKIOUaeTCHA IpEeIBs pUTeNbHO OOeBrazZeHHNN U HaTpeTHi A0
600-700° mammamuessii (ursTp. DoLopof SUyHIMpYeT ueped Ha-
rpeTHii maJulaguii ¥ OTKauMBaeTCA PTYTHHM HECOCON. HOIMYECTBO
BHEIUBIErOCA BOJOPOIa OlpelelfeTCs II0 paSHOCTU ILaBlIeHK
IO ¥ IIocie OTKAUKM ['as30BOji ChMecd Uepes HanlalueBHii (UIHTP.

B rpyore c¢ oxuchbr Memu CO oruciAeTCH IO 002 1 BHMOpaiUBE -
@TCA B JOBYHKE C #ULKUN a30TOM JI5. OcrapmuiicA a30T OlpelesH-
eTca WU3MEpeHHeM OcTaTOouHOro JNaBjleHWd. KoiuyecTBO KucJIOpoZa
MOxeT ompelelAThCd Kak II0 UBNepeHUI0 DAaSHOCTH IaBJeHuli r'a3oB
IO OKICIeHMA U IIocle BENOpaGWUBaHUS, TAK U 10 M3LEPeHlo NaB-
NeRus CO,.2 [oCHe OTRGURK a30Ta I D& 3MOpaiUBaHUA JOBYHIKH., B
OKOHUOTEJNBHHX pe 3yibTarax yudTmBaeTcd olfnee KOJIUUECTBO BHAE-
IUBIMXCH [A30B, T.e. He TOJIbKO NPOAHaIW3UPOBEHHHE rasH, HO
¥ rasH, Haxojiuueci B (OpBaryyMHO YacTi DTYTHOI'O Hacoca.

[lpocrelimuniz BapWaHT ¥eToga/BaRkyyN—-1JIaBIeHIT IpUMEHAET~
CA 1A ONpeleieHus I'as0B B Meju, cepedpe, Gope, HiuaTMHE. YC-
JOBHES, I[P KOTOPLX IIPOBOJATCHA OHNpeleleHUA U Pe3ylIbTaTH aHa
3a 00pasloB NpUBEAeHH B Tadl.l-4.

: Taomuua 1
Qnpejesierue rasoB B MeIK
PaGouasg TemIzepaTypa 11500, naBecrx 0,0-2 ', BpeEMA 9KCT-
peruI 1O NMUH.

© § |HaBec-|Kommuec-| Komuuect- | Xomuec- | CpesHee BHaue-
npo6 |xu B | TBO BH- | BO BHIE- | TBO BH- Hile cojiepxaHug
P. |Ienupile-{ JUBIETO~ | JeJUBEero-| KiCJIQpoIa B
rocss BO-§ cE RUC- cf as30Ta Bec.%

zopofga , | moposa B | B Bec.%
B BeC./u B BQC. )

2,1.107%45.10)
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4

1,7.107
$11,3.107%
,6.1072

nL ) 1,7.10724+1,5.107
1,7.107%

* o
4,107

,5.107%
5.107%

J

7
7107

4

5

1,5.10%°+70.107

1
1
1
1

TEOD.

20, 1% 20%

Taoauma 2

Onpeneneuue rasoB B cepebpe
Pajouad Temmepatypa 1500°, maBeckm ~ 1
BKCTpakiun 15 MUH.

r, BpeMdA

Bec o6pasiza B I 1,£6 1,1

7.10-9F
8,7.1074%
5.107°%

1,107%9
9.107%%
7.,1079%,

Taomuna 3
Onpegenenue rasoB B Gope
PaGouass TemmepaTypa 1900°, maBecku 3-20 MI'y, BpENfl 3RCE
parmut 15 MMH. B OfHOM THUIIe MOXHO aHaNISUpPOBaTh
100-200 wr.

Bennuuna
HABECKU

ColepxaHue
BOLOPOJIa

Comepmanue
KUCJIOpoja

CoLepzaHue
asoTa

=2

)

9,9
10

9.7
6
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Taommia 4
OupeneseHue I'a30B B ILIaTUHE

PaGouas Tenmeparypa 1850°, HaBecku 0,5-1 I, Bpemd
BECTRGKIMM 10 NUH.

Bec oGpasna mr

Bozopon %
Kucmopon %
Asor %

MeTol BaryyM-IIIaBICHUA C UCIONHLBOBAHMEM KDPYIHOTO I'pa-
¢uTOBOr'0 IOPOMKA IpUNMeHAETCH I ONpelelleHMs I'asoB B TUTaHe
n Mapramnue. I'psduTOBHL MOPOLIOR BacumaeTcs B TUredb Ha 1/3
10 BHCOTE BO BpEMA COOpKU IHeul.

PesynpTaTH aHamnsa HECHOJBKUX OCPa231OB THUTAHA U Map-
ranmga u ycJOBHA X NpOBELeHWUs INpelcTarieHE B Tafm. O u 6.

-

. ' ‘ 'J s ! .
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Approved For Release 2009/08/19 : CIA-RD88-0904R000100120035-0

_IO-
Tagauga S
OnpeflesieHue rasoB B TuTaHe /2/
PaGouad TemmepaTtypa 18500, BpeNMi SKCTpakiuum 35 MUH.
/HauajbEHe 5 MUH. SKCTpaKUUf HpoBofuTcs mpu 1000°,
OpM KOTOpOil BHIENAETCH TOJBKO Bogopon/. B onom TUD-
I&. MOEET OHTH IpoaHamisupoBaHo 600-700 wr TuTaHa.

L

R 06~ |Bomopon [Bogopon [Huciopor (Hucaopon —{Kuciopon

pasnoB |% BeC. penHee [ Bec. cpelHee ﬁmgeﬁéﬁggp—
i

355/643 -
4,6,107° 2,6.107 ]

3,0.107} 1,1.107!

o

8,107

1,0.10"!

3 I RS

o
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11~
2 3 4 5 t 6
5,5.10™ 17,4.1072
2417 %,6.10‘3 1,77.107] -
; 5,7.10"° 18,0.1072
2,4.107° 9,8,107%
2418 2,5.107° B.6.107 -
2,6.10°2 7,4.1072

IIpu aHanuse mapraulna BuecTe C ofpasiioM JoCasideTca
0,2-C,5 r oznosa. Airanus mepraina o 4@T Tanie NPOBOUTBCS U
¢ xeleBHOl BaHHOR IIpW TemnepaType 1550°, HommeKTpagud Map-

ralua B BaHHE He [OJKHA [peDHllaTh 109,
Tacauua 6.

Onpenescine TI'a3oB B rapDaH;L x/
PaGouas Tenneparypa 1260- 1550%, HaBecru ~ 4 I, Bpemd
sRCTparuuu 15 MUH.

R CGpas~— Ogo,u;opo,u I{ggcno;pogx AsoT Neron
% BeC . % BeC., % BEC. gHaJIl3a
1 1,8.10‘? 1,5.10"1 8,:.‘10“2 rpaduTOBOM
2,4.107 | 1,8.107} 5,5.107 nopouse K
a2 s 10m IO 1250°
2,5.10 12,2.10 2,5.10
2 1, u.lO”° 1,‘.10"] 20 10"“ B DPpaguToOBOM
1,6.107 | 1,8.107 R 1o:~ nopggHe i
1,8.107°11,1.10 2,5.10™
3 4,8.1 ot |1 ,8.10”‘l B ZeJesHO#l BakH-
\ He mpu 1850.
4,0.10’4 1,9.10™" } B rpajurdBOM
nogomme Ipu
S . A 1 v
5,0.1C7F 1,9.10"l B DPejUTOBON
r]I Qomxe opu
J

x/ Meron paspatoral L.A.Kasuro, L.A oKyHIHEDN I £ MU1cTa-
ropoit /LHIITY «
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MeToloM BakyyM-ILISBIEHUT XECJE€SHON BAHHOR ONpenemsi-
TEICPH rasH B TUTAHE, HUPKOHUH, HIOOKUK , MOJMOKEHe, BOJIb®pame.

OCpasun Turana, prxomm 8arpyxanTCAd B XeJeSHYD BaH~-
HY B CTaJbHHX Rancyust’ /cranp ¥ 10- Y 12/. PaGouas TemMnepa-
Typa LI TUTaHa 1750-18000, LIS UUPDKOHUSA 18600, c6pacHBa Hile
06pasLoOB HPOUCKOMUT mpu 1300-1400°, AHAMMBYPYOTCH HABECKK
Becoy 0,1-0,5 p, Bpema drcrparuumu 15 MuH. [J0 OKOHYGHMM BRCT-
DPaKIUA IrasoB U8 Mepeoli MpoSH B THIrelXs BBOnuTCH 0,5 I MeTanaM-
YECKOI'0 OJIOB&. OKCTDPARLUA Ias0B U8 o0pasna 0J0Ba NPONOIEAeT-
Ccd He fozee O MMH., IOCJe Yero cOpacHBaeTCs BTOpO) oOpasern.,
Comepxanue TuTaHa WIH LVPKOHAA B BaHHE He JCJIXHO NpeBHIETh
3-4%. B Tadmme 7 co6paHH LaHHHE 4HaJIU88 WCRYCCTBEHHO NpUIO-
TOBJIEHHHX 3TalOHOB THTaHa, W8 PaCCMOTperHNs 3TC% TaCIUIH BUI-
HO, UYTO HalleHHOE CoLepxaHue X0pomo cornacyercs ¢ BBEIEHHHM.

Tadyuma 7
Onpenenenne xucropoia B VICKYCCTBEHHO IPUI'OTOBIEHHEHYX
9TajIoHax THUTAaHA

R sra-| XaparrepucTura Yn.sec |Cozepza~ Conepxza-|loxrOTa
JIOH& 3TaJIOHA 9Tal0- | HMe KMUC- |[Hi€ KNUC-{3RCTDaE~
Ha 10poZa B |xopona |muM KM~
Bec., sa- B Bec.% |cnopoza
IaHHOe HallleH~ %
Hoe

Vexonras mpota 4,26 0,55
- 0,55
0,50

UexogHas mpoda

¢ %,qo apIeHueM .
1% Tio, 3,86 105

105
105

Hexonuas opoda .
¢ Jo amemﬁ)em 2%l 4,01 | 103

Ti0, 100
102
Ucxonuas mpoGa ¢ 4,01 100
AgﬁaBHeHMeM3% . ) 100
Ti0

2 o7

lx/ MeTon paspaGoras 0.A.Kiay S.M.Ynereronoi /IHITUN/ .
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B radamuge 8 IIpefCTaBIEHH HNaHHWEe MOCJENOBATENbHEHX aHa-
JMI80OB OLHOK M wTolt xe NapTHy TUTaHA B OMHOM TUrIE.

Tadmua 8

OnpeZenenme rucxoposa B ool OapIuy TUTaHa

KonuyecTso0 T1 PaGouas CoJZiepxranme
Ha 100 p zenesa TeMIIe paTypa RUACIOpOZa, %
_Beca

1 0,41 1750 0,44

2 0,80 1750 0,45

3 1,16 1750 0,45

4 1,54 1800 0,44

5 1,2 1750 0,44

6 1,6 1800 0,45

i 2,0 1760 0,46

Jenosus, mpM xoTOpHX IIPOBOQUTCA OIpefesieHNe ra30B B
MoIuGHeHe, BodbdpaMe ¥ HHOGUK I PesyIbTaTH qHANUBE HECKONMbe
KX 0oCpasIjoB COGDPAHH B TadJuunax 9,10,11,13. B TadJmnax 12,
13 npuBelleHH pesSyIbTaTH aHaII3a o0paslyoB C U3 BECTHHM cogep-
XQHMEeM RUCHOpOHAa I a307Ta,

Ilepen mpoBenenueM aHamsa Razjoro creryomero oopaaia
B TUI'@lb BOGaBAANT, He Hapymam BaryyM, 3-4 p Xxejlesa, ROTO~
poe oCesrazuBaeTcd HOpH TenepaType 1800° B reuemme 1/2 qa-
ca. KommerTpanus MONUOLEHA B Zele3Hol BaHHe He JOJIXHA HOpPEeBH-
mars 30%, a EMOOHuE 1 Bonbppaua 20%.
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Tadamua 9

Onpegesesne rasos B moaudnese /B Bec %/

PaGouag remmeparypa 1650°,
BeC o0pasgoB 2-3 r

BpeMd 9KCTparuuM 15 wmum,,

Ocpasernr I 1

OCOpasen B 2

Bozopon

Asowr

Kucaopom

Bonopox

AsoT

Kucaopon

6,0.10™%
6,2. 10-4
6,0.10~%
4,4,10%
4,9.10'4

1,6.107
1,3.10™3
1,6.107°
1,3.10°3
1,1.107

5,3,1075
4,4,10"3
5,0,107°
5,1,10"3
7,0,107°

5,4,10~%
6,2. 10’4
77,104
5,7.10-4
?,5,10~%

5,10"%
7.10™%
7.107%
2.10"3
9.10™

1,6.10"3!
2,3,10™
1,6.,1073
2,4.1073
1,8.1073

Cpelnnee sHaueHue
5,5.107%] 1,4.10"3

5,5.10~°

6,5.10~%

8.10™%

1,9.10738

Taocamma 10

Onpenenende rasos B BojinppaMe /B Bec.%/

PaCouas Temneparypa 1650°, BpeMs DRcTparnmma 15 MI/IH,
Bec 00pasios 1~1,5r

O6paser B 1

06 pa:

e B 2

Boxopoxn

Asonr

CJIOpon

Bozopon

Asor

Kucyopon

1,6.10~%
1,5.10~%
1,9.10%
1,7.1074
1,5.10~%

1,6.107
1,1.10°°
1,2.107°
1,3. 10‘3
1,3.16°

5,4,10™5
5.4, 10-3
4,5.10"°
3,8.10°3
3.4.10"3

4,3,10~%
3,0.10"%
6,7.10~%
6,5.10"2
4,5,10~%

8, 10"4
4,104
6.1074
3.107%
8.10~4

1,6.107
1,3.10°3
1,0,10™3
1,0.10

1,5.107°

Cpenuee smaueHue |
1,6.107% 1,3.107 4,1.1073

!5,0.10"4

6.107%
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AHanus o0pasioB MoxnGOeHa, Bolbdpama ¥ HUOGMA C

-~ 16 -

TaOmuua 12

MSBECTHHM KOJNYECTBOM RUCIOpOZa /B Bec, %/

MoJubnen

Bonbdhpam

Huo6m

BBe me Ho

Haitneso

BBeneHro

Halireno

BBeneHo

Halinero

2,2,10™
3,8.107

2,2,10™°
4,0.1072

2,9.1072
3,1.107°

2,4.107%
3,2.107%

2,0.10™°
2,6.107°
4,0.107°
2,5.10™2

4,5.1073
4,6,1073
2,4.10‘3
3,1.107

Tacxmuus 13

AHaIM8 06pasuoB HUOCHA M MOJIIOIeHa ¢ U 3BeCTHHM

ROJIMYECTBOM 830T&/B Bec.%/

Huoouix

MonuGneH

BeeleHO

HaiimeHno

BeeleHoO

Haiirero

2,9.10-2
8,0,10"°
1,265,102

3,0,10™°
7,0.10‘2
1,0.1072

4,3,10"2
6,0:10™<

4,5,10"2
7,5,1072

MeToqom Bawyv-ILIaBICHMA C NNaTUHOBON BaHHOMN onpernens-
JMCh T'asH B CepmLIAM, ypaHe, UTTDPUM, TaHTale ¥ KpeMHUM ,
[lraTuHoBad BaHHE B KoaMyecTBe 3-5 I oGearazyBaercs npH
2100° B veuenme 30 wmuH. AHaMS HOpPOBOOUTCA B TUIJAX C RpHI-
KOft B Buie I'pafuTOBOro MmapHUEa.

B radauuax 14-18 mpuBeleHH yCIOBUSA, npH KOTOPHX aHa-
TIBUPYNICd ®TH MEeTaJJIH U pesyIbTaTH OHpeleleHNsi Ma30B B
Hix, Ilpy aHanuMse CGepuianMsa BO BpeMf c6paCHBAaHMA ofpasnga TeM-
mepaTypa TUIVIA CEMZAaerTcs Lo 1300-1400°, IpY aHaiuse ypaHa
o 1500-1600°,

x/ B paspaSoTre MeToZoB aHamisa ypaHa, TauTaNa ¥ XpEMHUA
npupmvena yuacrue H.M.Pocromkas, Gepwmmma, ypssa m ueT-
rpus -~ K.I'.Cemenor /I'EOXI/.

BN Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0
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Tacauua 14

OnpenenceHue RHUCIOPONa B OepULIKH
Pagouag TeMumeparypa 20006, BpeMs JRCTDARIUA 7 MUH,,
HaBeCkRd 5-20 Mr., OrHomeHHme NAATHUHH K BBELCHHOMY B
BaHHY CepmiJym JOIXXHO OHTHL He MeHee ©0:1,

RE Bec oGpasna KonmuecTBo BHZENA. | CpelH.8HIUCHE
napTmit Be B wr 0 % I 3-X aHa-
JLSOB

3524
3,7.1071

2,4,10°1

2,4,1071

5,1.10°1

2,0,10"1

1,4.107!

2,1.107}
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1 ' 2 3 1o 4
1383 9,8 2,0,10"1
7,8 1,8,10"1 “1 1,9.107
11,0 2,0.10™1
1703 9,1 1,0,10"1
]1,2 1,1.10-.1 1’0.10-1
12,5 1,0.10"!
TaGauma 15

eflelleHMe rasoB B ypaHe
Padouasa TenmepaTypa 1900 » BpeuMs sKCTparnud 10 Mum,,
Bec o0pasioB 5-20 mr

B R Bormo
0OPasIOB ZBABSCC;{I%/ K}agnggg,ix%[ [ésggc %/
1 2,6.107 7,4.1072 8,1.107
2,1,10°3 6,1.10~% 9,0.10°3
2,3,10"3 7,1.1072 8,3.10-3
2,5.10"3 9,6.10"2 8,0.10™°
1,7.10°° 6,1.10"2 5,0.10~2
- 8,5.107° -
8,1.1072 -
2 1,7.1073 0,9.10~2 3,0.10-2
2,0.10™ 1,2.107% 4,8.103
2,0.1073 1,4.1072 -
4,0,10° 1,1.1072 4,0,10°3
3,0.10" 0,8.107% 4,0.10°3
2,4.10" 1,7.1072 4,3.1078
3 - 9,107 -
- 8,107 -
6,0,1073 10,10 8)0. 1072
5,3,10™° 10,10 7,5.102
8,0.107° 10,1072 10,0 10"
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U3°8

(0, 15,2)

Kucxopox B %

13

12,2
11,9
13,4
11,2
16,4

ABaymS RpeMHUA MOXeT NDOBOJITHCH TaKZe B I'DadUTOBHX
ReCyrax op® Toft ze Temmeparype M TOM ze BpeMEHH SKCTDAR-
mum ., HcnonbsyeMie HaBeCRM paBHH 60 MI.

Tacauma 16

OnpefeneHre rasoB B EpeMHIE

Padovaa Temneparypa 1800°, BpeMi SKCTparumm 10 MuEH,
HapecrE 100-300 wr

B Boxopox Kucnopon :Asor MeToxn asammsa|
ofpasia | /g pec.%/ | /s Bec.%/ |/B mec.¥
1 3,1.10% =T
» 1,10 1,9.10 B IJaTEHOBOM
2,4.10 1,6,10™3 BaEHe
2,06,10™°
2,4.10"3 B I'paduTOBOM
Ramcyie
2 6,0‘.’10:: 4,6.105 B I8 TEEOBOH
6,0.10 2,06,107 BaHhe
2,9.107
1,6.10"3
4,06.10":'3 B I'paduToBOYV
Ramcyie
3 10.10:: 1,3.10"° B ILI&THHOBO
8.10 1,3.,10" BaHHe
510, Kaganopon B %
(05 53,3) o2,6 B I'padiTOBOM
55,0 Ranocyne
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OnpeneneHne rasos.B UTTDUM

Ta6amua 17

Pacouag remmepatypa 1800°, Bpema sxcTparnuu 10 muH,
Bec o0pasnos S5-50 Mr

B R
o0pasna

Bonmopox

Kucaopon

AsoT

1

504
/21,2/

1,6.107!
1,9.10"!

1,63

1,63
21,2
21,0
21,0

1,1.107%°
2,3.1072

OnpeleleHle rasoB B TaHTale

Tacamua 18

pafouas TemmeparTypa ~ 2000°, BpeMa sEcTparmuE 15 Mum.
Bec ofpasnoB 50~200 mMp

B
popa 318

Bomopon

Kucxopor

1

6.‘10’21'
4,8,10"%
1.,10"3
1.10"%
1.10"
1,2.10"
2,7.107
7.1074
6.107%
0.104

’
’
’
?

2
1
3

1,107%
7,10™5
6,2.10"3

-3
9,5.10
1,1.10™

5,2.10~°

5,1.10"3
3,7.1078
4,3.10"°
4,7 .10°3

14,7
18,0
18,3
19,7
14,5
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puMeHeHMe MeToIa BaKyyM-ILIABJIEHAS K ONpeelleHnD
rasoB B MENOUHHX METANIaX, B YaCTHOCTH, K ONpe-
JeleHmp KUCIOpoja B HATPUM U ciiaBe Kanmii-Harpmis’

B nprMeHeHUN X aHAIN3Y MENOUYHHX MeTaJlIOB METOJ BaRy-
yM-ILIaBIEHUA HECKOJbKO MSMEHEH. AHAlIUB NPOBONATCSA TARUM OC-
pasoM, 4T0 BHaualle OTPOHAETCA MeTall, a 8aTeM, IIpM TeMIepa-
Type BOCCTAHOBJEHNA ORACJIOB MeTallla yriepoloM BHIEIIeTcd
ORHCH yriepona. STOT IIpMeM NMO3BOIfAET MSCaBUTHCA OT HOQIOmE-
HIf ORUCH yriepola HCHapabmiAMCA MEeTaliIoM, T4k KARK NpenBapH-
TeNbHHE OINTH IIOKABAIM, UTO OKMChH yriepoja He HOTUIOMAETCS
CIIOWHO IIeHKO} WelouHOro MeTaila U CHUJIbLHO NTOIIOmaeTCH TaH-
RO JOUCIepCHHM ACHAapAoUMMCA MeTalsoM. [I03ToMy NIpONecCH MCHE-

PeHNs MeTalJa U BHIENEHHAS ORHUCH yIJiepola LONxHH OHTh pasie~.

JIeHH .

MeTomuka aHamM3a B 3TOM CIydae COCTOUT US Tex oc-
HOBHHX SBEHP€B, KOTODHE HMepT MeCTO B MeTOoLe BaKYyyM-IIAaBie-
HAA: ofeSrazMBaHUA TUINL,ONpeleleHUA XOJOCTO# MONpaBRU, Sa-
TDYSEHM O0pasuma B THUresb, SKRCTPaARIUM rasoB M8 o6pasua X aHa-
Insa COOpaHHHX I'asSoB.,

llpy paGoTe cO MENOYHHMA METaIaMU CYMEeCTBEHHHM SABIf-
eTcd or6op OIPOOH,Tak KAk 3TOT IIpoLecC LOIXZEH IPOMCXONUTL B
NSOIMPOBaHHON OT BO3gyxa aTMocdepe.

Anf BHSACHEHHR BOSMOXHOCTM NPUMEHEHUS METOLa BaKyyM-
NIaBJICHAA K OIpelelleHNDp KACJIOPOJa B HAaTpUM NPOBOIWINCEH HC-
CIENOBaHWA IO BOCCTAHOBJICHUD Naao ’ Na202 y NaOH HNazco
yriepopoM. B pesynbTaTe omuTOB OHIO yCTQHOBISHO, 4YTO Npodc-
XOIUT HOJHOe BOCCTAHOBJEHME KACIOPOIHHX cOelMHEHMW{T HATpUs
JDIIepoLoOM HO CJIeRYyONUM DPearliAaM :

Na 05 + 4C = NasC, + 2 CO
2 NaOH +4C=Na202+ 2 CO+E12
Na2003+ 4C = Na202 + 3 €0

[lpm HarpepaHNM THMIA C DEPERACHD HATPUA BHIEIEHMe
ORHCH yrjIiepoZa HpOHCXONMT B OBAa 3Tana: IpH 600-'700°, rorma
BOCCTaHABJMBAE TCA IEpeRACh HATDEA HO ORACE # mpE 1100°, xo-
rfa ORNCH HaTDMA BOCCTAHABINMBAETCA IO MET4IN4 OO DeaKmEE:

x/ B paspaloTrRe aTOro MeToNa OpHEAMaX yuacTHe B.W . Majumes
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Na0 + 30 = NaC, + CO
Onpefnenenne rucrOpona B HaTpUM MOXHO CBECTH K OIpeleleHHD
ORUCH HATpHd, TaK KAk BCe KUCAODOZCOJEepEAmEe COeUHeHNR
npH HarpeBaHHM jo 400° g IPHCYTCTBUM HATPUA NEPEXONAT B
Na0 . OmpeLenenue rRuciopoga B HaTpAUN OPOUBBOAUTCA Ha
npudope I'EOXM ¢ meubw comporupiemms. Ina apanMsa npuMeHs-
eTCq rpadMTOBHI TUreNb ¢ mpuTepTOl rpaguroBolt KpumRoX, KO-
TOPHE MOXeT MCHONL30BATHCH TONBKO LIS SHAIASE OZHOro o6pas-
08 18-8a 00paSypUMXCA B HeM TpeujyH; RPHIRE MOXET UCHOJB30~
BaTbCA MHOI'OKPaTHO . KBapuesHi# ®rojmax c 3arpysoYHHM ycT-
poitcTBOM MB0GpazeHH Ha puc. 8, IIpo6H Hatpus orCupapres
clelyomuM CIOCO0OM.

Meranx XpamuTcs mox caoeM o6esrazeHmoro BaBeIUHOBOIO
Macna. Or odme#k macen meTamnma OTpesaeTcsa KyCOR, ROTOPHH 0C-
Peé8aercqs co BCeX CTOPOH CRAJLIENEM I OGZMMAETCS HTaMIOM,
BSOOpaxeHHM Ha puc. 9. lMapme-mpoda M3BJIEREETCHA NUHIETOM I8
Macna, crerra /He Jocyxa/ BHTIpaercai RYCKOM cyxoit umcrolt
¥apim, moyemaeTcd B 8arPySOUHHE RpaE OepeHOCHTCA Ha ycra-
HOBRY gna aHanmsa. Turens oGesrazmsaercs IpZa TemrepaType
1300-1400° oromo 3 4acoB, OOKA KOJAUECTBO ORHCH yriepona,
BHIGINBUECA HOPHA paGodeM pexuMe He OyZer npessmarth 0,01 Mx
8a 12 wmH, Ilocxe sarpysrm o0pasma Har'peBaHME TUIJIA HauMEGeT-
cd ¢ TemnepaTyps 50-60° u nocTenenso sa 10 MuH, yBelMuEmBa-
eres mo 1200°. OcmoBmoe ROIAUECTBO OKHCH Yriepona BHICISeT-
cd Ha 8-O wmHyTe Harpema n OHCTPO NIperpamaeTcs. OCumee Bpems
9KCTPAROIMM DABHO 12 MuH. Benuumma QHAJIMSADYEMHX HaBECOR CO-
cocraBazer 100-200 mr, Orodpanmag nmpoGa NONXHAa Cpasy e sa-
PpyEaTeCa B TUr'€lb ¥ aHAIUM3MpOBATHECH, Ecium opofa HaxoOWTCH
B TeueHNe HECKOJIBPRIX Y4COB B OTREAYEHHOM p:(s} 1.10"4 MM DT.CT.
EoInake, TO COLepXande RUCIOPOJA B Helt yBermuMBaeTcs o
2.10'2% BMeCTO '?.10"3%, a mocre 18-20 uacor no 6.10’2%. BH-
40 yCTAaHOBIEHO, UTO BaSENMHOBOE MAacHO, HOZ CIOeM KOTOPOTO
IDOUSBOJUTCA OTOOP OPOOH, HcHapseTcs IOpA CPaBHUTEIBHO HUS=-
KOl TemmepaType W He NaeT SaBHNEHHKY Pes3ynpTaTOB OO KACLO-
pony. OnHaxo AIATENLHOE XpaHeHWe OTOCPaHHOZ HpOOH HaTpmg
0% ClIOoeM OCYymeHHOTO BaSeNMHOBOI'O MacHa BeleT K yBelInuyeHAD
COIepzarif RUCJIOPONAa B IpOGe; TAR 82 BOE CYTOR CollepxaHMe
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RACIOpONa YBeNMUMBAETCH IPUMEDHO B 3 pasa, llosToMy mpm o~
0ope mMpOGH BepxHMR cioft HOJEEH OHTh yHalleH.
llonsora BHmesenus wucmopona IpoBepANach B OHHTAX ¢

USBECTHHM KOJHMYECTBOM Oepexucr 1 ruxg

DOORMCH HATpHUA, BBOIA-

MHM B TATe]Nb ¥ HaI'DeBaeMHM IIpHU padouen pesuMe, PesyrpraTH
9TUX OINTOB NpeACTAaBIeHN B Taduume 19,

Tadaunga 19

ABanus o0pasios H3TPHAA C USBECTHHM KOJUUSCTBOM

DaSIUYHHX RUCIOPOLOC O EPEANUE COeNUHeHM HaTpmMg

Oopasen

Bec odpas-~
0a B M

I(gOH;BO
ac-
TER.

cHuT
B MI/.

Koxr-10O
/10—
eHw~

HOe/ B

NaOH

NaOH

N8202

Na + NaOH

25,0
34,85

1,0
75+2,4

8,8
1,5
0,28
0,75

’0
6

8

170+2,4 0,67
190+0,18 0,06
320+ 0,09 0,085
130+1,0 0,28

Na + Na2°2
Na + 1816.2‘02
Na + Maao2
Na + Na202

, 038
’28

M,
9
1
0,2
0,8
0,6
0
0
0

OO W —

llaEHHe, mpuBefeHmHe B STOIM TaClELe, CBULETEILCTBYDT
0 XOpomey COBHOLEHMM SRCHEpMMEeHTaIbHO OupeleleHHOI0 EMCIO-
Pola ¢ PACCUHTAHHHM .

Onure 4-8 /racm. 19/ ¢ Na 0, ® NaOH [ODPOBOJUIHECH
B IPUCYTCTBER GONbINX KONMYECTB HATDHA, T.e. B ycaosuax,
ONMMSKAX K DpealbHHM. 3aBHCHHOE ROIEYECTRO BHZENEBHOI0 RUC~
J0poja IO CPaBHEEM® C BBEJEHHHM B OOHTAX 6 u 7 o0bAcHAEeTCA
TéM, UTO O BBEJCHHE MAIHX LOGS8BOE CRASHBAETCS EQJIHUEeCTBO
RUCIHIOpPORa, KOTOpOe HPUCYICTByeT B mpoCe HaTpud. [Ipu yuere
9TOr'0 monydaeTcs xopomee COBN8LeHAe PeSyIbTaToB. Beenerue
MQJHX KOJMUECTB Na 0, OCYMECTBIANOCH HyTeM IPHI'OTOBIE RN
CTaHISPTHHX cMecel Ne 0, € rpauToBHM MOPOMEOM,

OmeiTH, ¢ BBefJeHVeM USBECTHHX KOIUYECTR OKUCH yIiepo-
A2 B KOINAR CO CBEZEPaCHHICHHHM HATDHEM, MOK3Sald OTCyTCT~

> . ‘
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BUe 1OTEph ORMCH yIJIepola 8a cCueT IIOIVIONEHHE . Bocrpomsso-
AUMOCTh MeTOoJia NpoBEPANach MHOTOKDA THHM QHAJIM30M NpPOG Of-
HOll mapTuM. Pesyibra i aHaIUSOB NPEeHCTaBIEHH B Tadmue 20,

Tadauna 20

MHOPOKDATEHIA gHAJMS OJIHON MapTHX HATDHA

Bec oGpasita KomtuecTBO BlLie-
B MI IeHHOTO RICJOpO-
Ia B % /Bec./
150 7,0,10™3
185 9,9.10™°
185 ,6.1073
185
185
185
185
185
185
10 185
11 185
12 400
13 185
14 185
15 ' 185
16 185
Cpenuee smauemme ¥ -  7,4,107°+0,0011

Qﬁ

WO P W) —

X/ Cpenmee sHauemme /ms 20 ompefenemufi/ CoLepEarEua
RUCNIOPOZA B BTOM %€ NAPTHAM HaTDUA, no.ugquHoe Me-
TOLOM DPTYTHOk sECTparuus pasEo 5,6,107°%

Tounoerr MeToms orono 15%. UyBCTBUTENBHOCTH 5.10"3%.
AnmapaTypa u MeTONWIEA LIS AHAJIMSA CIIaBa COBNajaeT
C TAaROBHMHK HIJA aHAIN3a HaTpui. llpM aHaluse CIJIaBa UCHOJN b-
3yeTCd BMECTO I'pagUTOBOIO MOMMGJIEHOBHY TUIreNb ¢ NpUTepTOl
RpHIEO#. B Turenh sacHmaercs Ha 1/3 00 BHCOTe IpaduTOBHit
[IOpOmOE pas3Mepom ~ 1 wmM, llpuMeHeHMe MOJKGLEHOBOI'O THUTIA
OHIO BHSBAHO TeM, UTC rpaduToBHi TUrens paspymaeTcs HpH
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CONPNKOCHOBEHUN CO CIIGBON. MonuGnenosut Turens MOZeT OHTH
UCIIOIbBOBEH W NDA OlpexeseHNN RACIOpoZa B HaTpuHA. Kmapme-—
BHIf KONIIAK M Barpysoupoe YCTPONCTBO HeCKONLKO BWIOUBMEHEHH
/puc. 10/, K BepXHell YacT# KOINaKa HpUIaKBaeTCH mmd 3, co-
COMHADMUA KOJNNAR C 8arpy SOUHHM yeTpoiicTBOM, cocToAmuM U8
KpaHa ¢ oTrBepcTieM B 2 MM, MeCTUMANIUMETPOBOY HaIpasidomet
TpyORM 4, KOTOpas IIpz MOBOpOTe maupa coelrHTeT KD&H C TUD-
JeM X aMuoyms 1 co CIJIaBOM, ORGHUMBALIMENCS TOHRUM OTTAHYTHM
SalafHHEM KanuwLgpoM. [Ipoda sarpyxaeTrcd B TUreNb, KOI'La IO-
IIpABEA XOIOCTOr0 OIHTa He NpeBHmaeT 0,006 mx sa 12 wus. Pa-
Ooun? pexmuM ocTaeTcs Taruy E€, K&K I B CJydYae aHaJIU8a RUC-
A0pofa B HaTpuM. 3arpysra NpoOH IPOUSBOIMICH CHCLYIOMAM OC =
pasoM. Ilocre oTrauru COeNUHNTENbHO! TPYORM M RpaHA pasouBa -~
T OTTAHYTHIt 3amassHHHI RalUJIAp ¥ CIJA&B 3alOjHfeT TPYORY
0PI IEePEeKPHTOM RalUJLIAPHOM kpare. Illo Mepe HamoGHOCTHE cmiab
CHOyCRaeTCH Uepes RpaH B HalpaBifomyo TPyORY, Ha KOTOPOit
UMepTICA IeleHNd, COOTBETC TBYOMUE OlipelelleEHOMy OGbeMy KiIm
Becy mpoOH. Kpam I€pPexpHBaeTCsa, W CIJIAB NPUA JEeIKOM NOCTYRI -
BaHM cTeraeT B TMIregb. Bec 8HATM3UPYyeMoll NpoCH paBeH Npu-
MepHo 300 Mr. Homruecrtso cmiama s amnyne LONEHO OGHThH pac-
CUITaHO Ha NMpOBeJeHMe HeCROILRUX aHAJIM30B.

llocne mposegenus amammsa OCTaTKM CHoNlaBa BHOPAaCHBapT
BMECT€ C TIpadMTOBHM INOPOMROM B IIECOR, a CTeRIAHHHE YacTHd —
KOINax U Halpapldomas TpyORa IO KpaHa - IIPOMHBAWTCH CYXUM
STWIOBHM CIHEDTOM, @& 3aTeM BOLOI I aneToHOM. CleLyeT same-
TATH, YTO OPUM BTOM HeEOOXOIUMO co0lofaTh MEepH IpeOCTOPOK =
HOCTH, TpefyeMHe NpHA pasoTe ¢ JEIKOo BOCNIaMeHALNMMHACA PeaR—~
TUBaNHA,

Bocmponssommuocrs MeToNa OonpeneNeHUs KUCIOPOLA B CIOIQ-
Bé HaTpuii-Ranuil npoBepanack MHCPOKP&THHM QHEJMBOM IIpo6 OJHOI
napTu. PesynbTaty aHanmusa IpefcTaBAeHH B Talmune 21,

TounocTs meToma 15%. YyBcTBUTENIBHOCTE 1.10’3%.

i Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0




Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0

- 30

Tagmuna 21
MHOrorpaTHHY aBHaJg®8 ONHOY NAPTHM CIIaBa

Bec o6pasna KonnuecTB0 BHIE-
B MI' Jle'FHOr'O RUCIOPO~
na B % /Bec./

300 1,2.107°
300 1,1,10°3
300 0,9.1073
250 0,9:10™8
450 1,2.1073
300 1,0.1073

Cpefisee sHaueHmNe 1,0.107° + 0,0001

BHBOIOIH

1. CROHCTPYMpOBAE I MBI'0TOBIEH NpUCOp LIf ompelere-
Hif Ia80B B MeTaJiJiax METOLOM BaRKyYM-IIaBICHNA, }

2. Paspaoram MeToNH M IpOBeleHO onpeleleHMe I'asoB
B Li, Ne, K, Cu, Ag, Be, B, Al, Ti, Zr, Si, V, Nb, Ta, Mo, W,

Mn, Fe, Co, Ni, Pt , JaHTaHAZAX I ARTUHULAX.

3. llpexnozeH NpEHIMIMAXEHO HOBH{t BapMaHT MEeTOHNA BaRY-
YV-IIaBICHAS IIf QEAIN38 WMeJOUHHX MeTaJioB, OCHOBAHHHI HA
NpefBapuTeIbHEO OTrOHRE MeTajla B BaryyMme H IOCIEHYOMEM
BOCCTAHOBIEHUN ORMCIOB NHpK Golee BHCOKO! TemmepaType.
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Pac, 1. Ammapax I'EOXH fgas ompeleieHldd 8808 B MeTallaxX
MeTOLOM BARYYMIINIaBieHHd,
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Puc. 2. IlpusnvnnenvHad cxema anmapaTa ['EOXU.

BIl - BaryyvHas meus, [JPH - 50 - mnddysmonso-
PTyTHHI Hacoc, BH - 461 - dopBaryynumlt Hacoc,
JI1-JI5 - noBymr#, II - manmefgmeruit ¢unbTp,

Jep - ACBYmRa C OKUCHO MeIH, Ml - M3HOMeTp
Max-Jleona, Vo - maHOMeTpuueckad Namma JIT-2,
K1-K13 - RpaHH,
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Puc. 3. 3arpysounHit rpaH.

Y
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Prc. 4. 3arpyso4Hoe ycTDOHCTBO /14 O5pasil0B, XpaHAmixcs
B 8samiTHOR aTMoctepe.
1 - sarpysouHH! RpaH, 2 - coelNHMTelbHAaA TPYORa
co mmipom, 3 - poSra, 4 - HaNpaBAALHDAA TPYORA C
JOozeuroft, O - KpaH A7 OTRIURM COSTHHUTENBHOR
TpYyORY,
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Puc, 5. 3arpysounsit smeesur.
1 - HampeBxasouas TpyOra, 2 - npoGkea,
3 - 3MeeBUR, 4 - noXeura.
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Puc. 6. BakyymHas MHEYRUUOHHAA NEUb.
1 - RBapHeBas TpyOKa, 2 - XOJNOLUIBLHARHE, 3 - TH~
renb, 4 - ®RpaH, S5 - rpafuTOBHR HOPOWOR, 6 ~ EpHUKE,
7 - sarpyso4soe ycTpojicTso, 8 - OTPOCTOR [IE Mar-
EETa, yOpapIfomero Kpemiof, 9 - OKHO, 10 - OTpO=
CTOR JJA NpMCOeIWHEeHMS K Hacocy, 11 — SaUmTHHE
ONacTMERKM, 12 ~ MOJMCZEeBOoBa&A HMThb.

{

Approved For Release 2009/08/19 :CIA-RDP88-00904ROOO100120035-0 ‘




Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0

- 34 -

Puc.7. IlniTa neud CONPOTUBIECHAS.
1 - mTymepa BiA BXo48 BOJH B 3JEKTpOOH, & — ETY-
. gep AIs BXoja BOJH B NIMATY, 3 - fmaHen mpHmaAdo-
BaHHHZ Ha IIOCROCTh, 4 — ROHYC QIS KpelUIeHAS 3le-
KTpoJ& B NIUTe, 5 - BHYTpEHHMe TPyORK SJIEeKTPOLOB,
6 - NMIIeHH, 7 - WTylep MJA BEXOoLa BOJH M8 IIKTH,
8 - usoaupyomuit KBapueBHI KOHyc, § - cTOkRa nuau-
TH, 10 - ROHyc mnsa miuda, coelMHApmEro RaMepy C
BaRYYMHOR cucTemol, H1 — raitka QN8 KpenieHMs WMH .
I:I:2 - Mai6H AAR RpenieHMs IMH, Hy - raira mua xpe
INeHRa JIOLOUKM, H4 ~ D8iA0H JAA KpenleHMs JOIOUKM.
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Puc, 8. KBapmemu# roanak.,
1 - 88rpysouBn} kpaH, 2 - OpoGra € HampaBigomef
TpyOROR M JNOxeurROfk, 3 - coBouer, 4 - Hanpapafo-
mas TpySxka, O - NOXeurRa8, 6 - CUWIbLLOH, 7 - MONUG-
AeHOBaA NPOBOJIOKE OUaMeTpOM 1 MM, 8 - THUrelsb,

e
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Prc. 9. lramn gus oTdopa mpol HETDES .
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Puc, 10, KpapreBu/t ROImaR C 8arpysOuUHHM yCTPOHCTBOM
JJA 8HaNE8a cniaBa HATpHUii-RaJIuiR.
1 - awynyna co cnnaBoM, 2 - KpaH, 3 - miud,
4 - HanpaBidApleA TPYyOR&, S - MOJIMGIeHOBHE TH
reab, 6 - Kpumra, 7 - cuabtoH, 8 - TOHRUL KO-
Hell TpyORH
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